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ed.2012.Abstract Background: Use of ‘smart phones’ has exploded, and they have become an essential
part of life. There has been controversy about the health hazards related to cell phone use.
Objective: To study the pattern of use of smart phones, the accompanying behaviour and related
health hazards among female medical students at Taibah University, Madinah, Saudi Arabia.
Methods: A cross-sectional survey was carried out with 120 female students. The participants
were enrolled by simple random selection in April through June 2011 at the College of Medicine,
Taibah University. A self administered questionnaire was completed by each participant.
Results: Of 120 students who completed the questionnaire, 64 (53.2%) used a smart phone;
81.7% used the phone daily, and 66.7% felt safer having one. The most prevalent risky behaviours
were using the phone in a closed space (85.8%), while it was on silent mode (83.3%) and while it
was charging (58.3%) and charging it in the bedroom (65%). Only 13.3% of the students who used
a smart phone found that it had a deleterious effect in their academic performance. The side-effects
of using cell phone reported were: long-term memory impairment (45.8%), prolonged sleep
(31.7%), insomnia (30%), chronic headache (22.5%) and concentration problems (22.5%).
Conclusion: A substantial number of female medical students who currently used a smart phone
reported possible health hazards. The pattern of use includes risky behaviour. The main effects of
smart phone use were reported to be on memory, sleep and concentration, which might affect aca-
demic performance.
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07.001Introduction
‘Smart phones’, such as as Blackberry and iPhone, are cellular
telephones with built-in applications and Internet access, so
that they have become mobile computers. Use of smart phones
has exploded and has become an essential part of business,
commerce and society. They make it easy to stay in touch with
people, but their use has raised concern that exposure to radi-
ation through the phones might have negative impacts on
health. Medical college students might be more vulnerable be-
cause of their heavy use of smart phones for study and work.1Ltd. All rights reserved.
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46 A. Jamal et al.There has been controversy about the hazards related to
cell phone use, which have been reported to include headache,
sleep disturbance, lack of concentration, impairment of short-
term memory, dizziness, heating of the ear, burning skin, brain
tumours and hypertension.2 Moreover, mobile phones have
been reported to cause discomfort, general ill-being, nausea,
muscular pain,3 forgetfulness and fatigue.4 It has been shown
that young people who use cell phones excessively (for both
speaking and text messaging) have increased restlessness, more
careless lifestyles, greater consumption of stimulating bever-
ages and greater susceptibility to stress.5 Risky behaviour with
a cellular phone includes use while driving, on silent mode, in
closed spaces and while charging.6
No reports on health issues related to the use of the new
smart phones on the population of Saudi Arabia have been
published yet, although they are used excessively in this coun-
try. As these phones connect us to the Internet, we can assume
that they use more power and give out more radiation. Our
goal was therefore to study the pattern of use and risky behav-
iour while using smart phones of female medical students and
any association with morbid conditions.
Aim
To study the pattern of use of smart phones, accompanying
behaviour and related health hazards among female medical
students at Taibah University, Madinah, Saudi Arabia.
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Figure 1: Year of study of participating students.
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Figure 2: Distribution of students by type of phone.
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Figure 3: Effects of phone use on students’ academic performance.Materials and methods
We conducted a descriptive cross-sectional study during April
through June 2011 at Taibah University College of Medicine
with 200 female medical students in all years, who were chosen
by simple random selection. As use of smart phones is re-
stricted among female students at the University, almost half
of our participants were in the clinical years, as these students
are allowed to use these devices at hospitals. Of those selected,
120 participated (response rate, 60%) and completed the ques-
tionnaire. The purpose of the study was explained to the par-
ticipants, and verbal informed consent was obtained. The
Ethics Review Committee and the Scientiﬁc Research Com-
mittee at the College of Medicine, Taibah University, reviewed
and approved the proposal. Privacy and conﬁdentiality were
assured.
A specially designed self-administrated questionnaire was
used, which covered sociodemographic data, type of mobile
phone, duration of use, pattern of use (heavy, >3 h/day; med-
ium, 1–3 h/day; light, <1 h/day), time of use during the day,
reasons for use, cost of charging per month and self-reported
effects on attention diversion, memory impairment, sleep dis-
turbance, chronic headache and change in study performance.
Long-term memory impairment and concentration problems
were scored on a ﬁve-point Likert scale as strongly agree,
agree, don’t know, disagree and strongly disagree. The reliabil-
ity of the questionnaire was calculated by Cronbach’s alpha
and found to be 0.785.
After they had ﬁlled in the questionnaire, the participants
were divided into smart phone users (64 students, 53.2%)
and mobile phone users (56 students, 46.7%).
Data were entered and analysed with SPSS version 13.0.
Means (±SD) were computed for continuous variables andpercentages for categorical variables. Chi square, Student t test
and bivariate correlation were used.
Results
The mean age of the participants was 22.2 ± 1.2 years. Their
years of study are shown inFigure 1, with 40% of the surveyed
students in their ﬁnal year. Of the 120 students, 64 (53.2%)
used smart phones, 25.8% a Blackberry, 18.3% an iPhone
and 9.1% HTC and other types. With regard to frequency of
use, 81.7% used their phone daily, and 66.7% felt safer having
one (data not shown; Figure 2). With regard to their academic
performance, 13.3% considered that use of a smart phone had
a bad effect (according to their grade-point average), 15.8% a
good effect and 70.8% no effect (Figure 3). Use of a mobile
phone was considered to divert attention by 43.3% of the
students (Figure 4).
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Figure 4: Phone use and its diversion from performing tasks on
time.
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phones by female medical students. There was signiﬁcantly
greater use of mobile phones than smart phones for periods
exceeding 1 year (89.2% versus 48.9%, p= 0.000). With
regard to frequency of use, 51.7% were medium users; how-
ever, users of smart phones considered themselves heavierTable 1: Patterns of mobile phone use among female medical studen
Mobile
N
Duration of use (months)
3 2
3–6 3
6–12 1
>12 50
Number of phones in family (mean ± SD) 4.8 ±
Frequency of use**
Heavy 9
Medium 27
Light 20
When used
Only on demand 41
2–4 h/day 6
At bedtime 4
Other 5
Why used
Chatting 2
Just for talking 15
Other 39
Cost for charging phone per month (Saudi rials) (mean ± SD) 219.0 ±
Do you think use of the phone has side-eﬀects?
No 6
Yes 42
Do not know 8
Do you think use of the phone has medical side-eﬀects?
Headache 9
Muscle and eye strain 3
Anxiety 16
None 14
* P signiﬁcant at <0.05.
** Heavy user, >3 h/day; medium, 1–3 h/day; light, <1 h/day.users than those who used mobile phones (32.8% versus
16.1%, p= 0.013). Nearly three fourths (73.2%) of mobile
phone users and 28.1% of smart phone users used their
phone on demand (p= 0.000); however, 32.5% of both
smart and mobile phone users used their phones almost all
day.
The reasons for which students used their phones differed
signiﬁcantly between the two groups (p= 0.004), the main
reason for using a mobile phone being for speaking (26.8%)
and the main reason for using a smart phone for chatting
(12.5%). Smart phone users spent more money than mobile
phone users (297.3 ± 161.0 versus 219.0 ± 148.0 SR,
p= 0.007). More than two thirds (70%) of each group consid-
ered that use of phones generally has side-effects, especially
anxiety (38.1% for both groups). Table 2 shows the risky
behaviour of the phone users. The most prevalent risky behav-
iours were using the phone in a closed space (85.8%), while on
silent mode (83.3%) and while charging (58.3%) and charging
the phone in the bedroom (65%). Table 3 shows the preva-
lence of side-effects of using a cell phone among the students:
long-term memory impairment, 45.8%; prolonged sleep,
31.7%; insomnia, 30%; chronic headache, 22.5%; and concen-
tration problems, 22.5%.ts, Taibah University.
phone Smart phone Total
% N % N %
3.6 19 29.7 21 17.5 v2 = 25.386
5.4 7 10.9 10 8.3 p= 0.000*
1.8 8 12.5 9 7.5
89.2 30 48.9 80 66.7
0.46 4.8 ± 0.66 4.8 ± 0.57 t test = 0.011
p= 0.915
v2 = 10.829
16.1 21 32.8 30 25.0 p= 0.013*
48.2 35 54.7 62 51.7
35.7 8 12.5 28 23.3
v2 = 32.040
73.2 18 28.1 59 49.2 p= 0.000*
10.7 6 9.4 12 10.0
7.1 6 9.4 10 8.3
8.9 34 53.1 39 32.5
v2 = 20.723
3.6 8 12.5 10 8.3 p= 0.004*
26.8 3 4.7 18 15.0
69.6 53 82.8 92 76.7
148.0 297.3 ± 161.0 260.8 ± 159.25 t test = 7.614
p= 0.007
v2 = 1.417
10.7 11 17.2 17 14.2 p= 0.492
75.0 42 65.6 84 70.0
14.3 11 17.2 19 15.8
v2 = 3.929
21.5 7 16.7 16 19.0 p= 0.560
7.1 1 2.3 4 4.8
38.1 16 38.1 32 38.1
33.3 18 42.9 32 38.1
Table 2: Risky behaviour by phone users among female medical
students, Taibah University.
Behaviour N %
Use while on silent mode
No 10 16.7
Yes 110 83.3
When on silent or vibrate mode
Sleep 22 18.3
Lectures 60 50.0
Most of the time 38 31.7
Place of use
Home 32 26.7
Public vehicles 7 5.8
University 12 10.0
Mall 48 40.0
All 21 17.5
Place where charged
Living room 24 20.0
Bedroom 78 65.0
Study room 13 10.8
Other places 5 4.2
Use in closed spaces
Car
No 17 14.2
Yes 102 85.8
Elevator
No 60 50.0
Yes 60 50.0
Use while charging
No 50 41.7
Yes 70 58.3
Table 3: Prevalence of side-effects of using mobile phone
among female medical students, Taibah University.
Side-eﬀect N %
Chronic headache
No 93 77.5
Yes 27 22.5
Concentration problems
No 49 40.8
Yes 27 22.5
Sometimes 44 36.7
Long-term memory impairment
No 107 89.2
Yes 13 10.8
Recent memory impairment
No 65 54.2
Yes 55 45.8
Sleep disturbances
No 46 38.3
Insomnia 36 30.0
Prolonged sleep 38 31.7
48 A. Jamal et al.Discussion
We found that 65.6% of smart phone users consider that these
phones have side-effects, 32.8% use them heavily (mostly
because of the wide variety of services other than telephoning,such as chatting, text messaging, MMS, email, Internet access,
short-rangewireless communication,medical applications, gam-
ing and photography). Most (81.7%) could not go for a day
without their phone, and 66.7% of them felt safer having one.
Our study showed that 61.7% of the students had sleep dis-
turbances (prolonged sleep and insomnia), 56.8% had memory
impairment (recent and long-term), 22.5% had chronic head-
ache, 22.5% had permanent concentration problems and
36.7% sometimes had impaired concentration. An effect on
academic performance was reported by 70.8%, with a bad
effect reported by 13.3% and a good effect by only 15.8%.
Maier et al. in 2000 reported that headache, sleep distur-
bance, lack of concentration and impairment of short-term
memory were related to use of mobile phones,2 and a survey
in 2005 showed that mobile phones may cause headache, ex-
treme irritation, increased carelessness, forgetfulness, poorer
reﬂexes and a clicking sound in the ears.6 Another study
showed that use of mobile phones for calling and sending text
messages after dark was associated with sleep disturbances
among Japanese adolescents.5
In a study of the effect of exposure to electromagnetic ﬁelds
emitted by mobile phones on human attention, mobile phone
users performed better on the measures of attention than did
non-users.7 The authors suggested that exposure to electromag-
netic ﬁelds emitted by mobile phones has a mild facilitating
effect on attention function. This study dates, however, from
2001 and other, more recent studies have had different results.
In our study, a considerable number of the students re-
ported risky behaviour while using a smart phone, such as
using the phone in a closed space or while charging it and
charging the phone in the bedroom. The Japanese National
Institution of Information and Communication Technology
showed that most of the radio frequency energy from smart
phones used in metallic enclosed environments, such as eleva-
tors, trains and airplanes, remains inside these structures be-
cause of the lack of an escape route, possibly resulting in
ﬁeld levels exceeding the international safety guidelines.8 This
has raised anxiety about the possible health effects of passen-
gers in these environments. In our study, 38.1% of both mobile
and smart phone users reported anxiety.
The results of our study suggest substantial risks for various
health problems among female medical students who use smart
phones. These phones play an important role in the lives of
medical students, and their impact on their mental and physi-
cal health should be discussed among students and with their
parents to prevent any harmful effects.
Conclusion
A substantial number of female medical students use the new
smart phones, with possible health hazards. The pattern of
use leads to risky behaviour. The main deleterious effects of
smart phone use were on memory, sleep and concentration,
which may affect academic performance.
Study limitations
The main limitations of this study were that we included only
female medical students and the health effects were self-
reported. Furthermore, the cross-sectional design did not
provide evidence for an association between the use of smart
phones and health hazards.
Patterns of use of ‘smart phones’ among female medical students and self-reported effects 49Recommendations
More information is needed about the knowledge and attitude
of university students towards smart phones. This is important
health issue, as it affects future doctors in Saudi society. Pro-
spective clinical trials should be conducted with both genders
to provide strong evidence of the medical hazards of using
smart phones.
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